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Photoreactions in solution
The photoreactions of -diketones 1 and 2 were monitored by NMR and UV-vis spectroscopy as follows: For the monitoring by NMR, approximately 1 mg of a photoprecursor was completely dissolved in 0.5 mL of CDCl 3 in an NMR tube equipped with a J. Young valve. The solution was degassed by three freeze-thaw cycles, and the tube was refilled with argon. The solution was irradiated with a metal-halide lamp through a blue cut filter, and subjected to 1 H NMR measurements every 40 s. Sample solutions for UV-vis measurements were prepared by dissolving approximately 0.2 mg of a photoprecursor in 10 mL of toluene.
Each solution was transferred to a cuvette, before deoxygenated by argon bubbling for at least 30 min. The UV-vis absorption was measured periodically during the irradiation with a blue LED lamp. The results are shown in Figs. 4 and S1 for photoprecursors 1 and 2, respectively. 
S3

Photoelectron spectroscopy in air
The ionization energies of C 6 -ATT and C 6 -BADT thin films were measured on a Bunko Keiki AC-3 photoelectron spectroscopy instrument. The samples were prepared on ITO/glass substrates by either of (a) vacuum deposition of C 6 -ATT or C 6 -BADT with a deposition rate of 1.8 nm min -1 ; (b) spin coating of a 10 mg mL -1 solution of 1 or 2 in chloroform at 800 rpm for 30 s followed by irradiation with a blue LED ( = 460-490 nm) at 200 mW cm -2 for 30 min; or (c) direct spin coating of a 10 mg mL -1 solution of C 6 -ATT or C 6 -BADT in chlorobenzene/chloroform (1:1) at 800 rpm for 30 s. The spin coating and photoreaction were done in a nitrogen-filled glovebox. The obtained ionization energies (Figs. S2 and S3) are used as the approximate HOMO levels of the materials in the thin-film state for comparison purposes.
Fig. S2
Photoelectron spectra of C 6 -ATT thin films prepared by (a) vacuum deposition, (b) photoprecursor approach, and (c) direct spin coating.
Fig. S3
Photoelectron spectra of C 6 -BADT thin films prepared by (a) vacuum deposition, (b) photoprecursor approach, and (c) direct spin coating.
S4
Cyclic voltammetry
The HOMO levels of C 6 -ATT and C 6 -BADT were also estimated from the onset of the first oxidation peak in cyclic voltammograms following the known empirical equation "HOMO = -E ox onset -4.8 eV", where E ox onset is referenced to the ferrocene/ferrocenium (Fc/Fc + ) standard. S1 The estimated HOMO levels are -5.25 and -5.40 eV for C 6 -ATT and C 6 -BADT, respectively. 
Method
All calculations were performed using the B3LYP method implemented in Gaussian 09, full citation of which is shown in the next section. Geometry optimizations were performed using the 6-31G(d) basis set with tight convergence criteria and no symmetry constraints. Vibrational frequencies were computed for all optimized structures to verify that these structures were minima. In these calculations, the hexyl groups of C 6 -ATT and C 6 -BADT were replaced with methyl (the resulting compounds are denoted as Me-ATT and Me-BADT, respectively) to save calculation time. 
Cartesian coordinates of the optimized structures
Simulated powder X-ray diffraction parameters
Powder X-ray diffraction patterns were simulated from the single-crystal X-ray structures S2 using Mercury CSD 3.3 (Tables S3 and S4 ). Approximate molecular dimensions are also estimated from the crystal structures (Figs S6) . 
Fig. S6
Approximate molecular dimensions of (a) C 6 -ATT and (b) C 6 -BADT in the single-crystalline state. S10
Space-charge-limited-current measurements
Charge-carrier mobilities in C 6 -ATT films were evaluated by the space-charge-limited-current (SCLC) method using an Agilent HP4155C semiconductor parameter analyzer. The sample prepared by either vacuum deposition or photoprecursor approach.
Fig. S7
Space-charge-limited-current (SCLC) measurements for C 6 -ATT films prepared by (a) vacuum deposition (film thickness = 58.4 nm) and (b) photoprecursor approach (77.5 nm). The general device structure is [ITO/MoO 3 (5 nm)/C 6 -ATT/MoO 3 (5 nm)/Al (80 nm)], and the device area is 2 × 2 mm 2 . S11
AMF images of photoprecursor films
The surface morphology of the films of compound 1 and 2 were probed by AFM. They are very smooth and homogeneous associated with small RMS values of surface roughness. The samples were prepared by spin coating of a 10 mg ml -1 solution in chloroform at a rate of 800 rpm for 30 s.
Fig. S8
Surface morphology of thin films of (a) compound 1 and (b) compound 2 observed by AFM in the tapping mode. S12 8. NMR spectra of photoprecursors 1 and 2 Figure S8 . 1 H NMR of photoprecursor 1 (CDCl 3 , 300 MHz). Figure S9 . 13 C NMR of photoprecursor 1 (CDCl 3 , 75 MHz). S13 Figure S10 . 1 H NMR of photoprecursor 2 (CDCl 3 , 300 MHz). Figure S11 . 13 C NMR of photoprecursor 2 (CDCl 3 , 75 MHz).
